Science grade 8

Lesson 2 : Building a Time Line

What happens when the research and fossil records are not complete?

No rock record is complete in one place, as weathering, erosion, volcanoes, and
other processes change the Earth's surface.

Gaps in the rock record indicate surfaces where rocks have been eroded, called
unconformities. Unconformities may be hundreds of years old, millions of years
old, or even billions of years old.
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There are three types of unconformities, described below.

types of

.. Discretion
unconformities

During mountain building or other geological events, they are

2 often uplifted and tilted. During this process, the layers are
= R * | weathered and eroded (deformed). If horizontal layers of
= e sedimentary rock are later laid down on top of the tilted,
r// 5 eroded layers, the resulting unconformity is called an angular
g unconformity.
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When a horizontal layer of sedimentary rock overlaps another
horizontal layer of sedimentary rock that has been eroded, the
eroded surface is called a disconformity. A disconformity is
easily recognized when the eroded surface is uneven. When the
eroded surface is smooth, the unconformity is often difficult to

see.
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Disconformity

When a layer of sedimentary rock rests on top of a layer of
igneous or metamorphic rock, such as granite or marble, the
eroded surface becomes easy to identify. This type of eroded

surface is called a nonconformity.
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How do we fill gaps in the rock record?

Geologists fill gaps in the rock record by matching
layers of rocks or fossils from separate locations. This
is especially useful when unconformities occur, or

when rocks are buried underground.
cliall g siall i athe A e sdaall Jaws (& S sadll g sl aad) Sl
O ol Ladie sl (381 51l pae VA Gaandi Ladie ald (S5 2da 138 5 Aliaiic adl s (10
oYl i gaall




First Area Second Area

Correlation is the matching of rock layers
or fossils exposed in one geographic area
with similar layers or fossils exposed in
other geographic areas. If rock formations
are very far apart or even on different
continents, geologists often rely on fossils.
If two or more rock formations contain
fossils of approximately the same age, scientists can infer that the formations are
also approximately the same age.
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Not all fossils are useful in determining the relative ages of rock layers. The most

useful fossils represent species that lived on Earth for a short period of time, were

abundant, and inhabited many locations. These fossils are called index fossils.

8yl 3 il (V) e calle g ) sl ails SISV ey jiall Jiad s sdoal) cilidal dpnaill jlee Y1 apans 8 il iad) ases 285 Y
Al iy jinlly iy ial) o2 ey a8l sall (e 2pal) g 65y S5 (03l (e

Time Lived on Earth

Horseshoe crab

|

Crinoid Giant ammonites
|

Brachiopod .
ilobi 3 Ginkgo
Trilobite
BN i
. |‘ Coelacanths . Jﬂ
|
| R
500 400 300 200 100 Present

Time (millions of years ago)

Trilobites, brachiopods, sea lilies, and ammonites can all be index fossils because

they were present for a shorter period of time. e swill Clidh ¢ 5 o (Say Gl JSa s
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Correlation between fossils and rock layers helps determine the relative dating of
rock sequences and helps geologists understand the history of larger geographic
areas. By largely correlating, geologists have been able to construct the Earth's
timeline.
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How do major geological events help build Earth's timeline?
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Major events in Earth's history can leave a distinct

layer in the rock record. Assuming that the ash layers
were deposited after a volcano, what conclusions can
you draw about the ages of each layer above and below
the ash layers? The rock layer above the top ash layer is
less than 540 million years old. The rock layer between the two ash layers is
between 730 and 540 million years old. The rock layer below is more than 730
million years old.

Ash deposited 540 mya

Ash deposited 730 mya
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Scientists hypothesize that a meteorite impact may have
caused the mass extinction that killed off the dinosaurs.
Evidence of this impact is found in a
layer of clay containing the element
iridium found in rocks around t he
world. Iridium is rare in terrestrial
rocks but common in meteorites.
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Almost all of the fossils found below the iridium layer in
terrestrial rocks are different from those found above,
suggesting that a mass extinction occurred.
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A large meteorite impact, volcanic eruption, or other major event can leave a
unique layer in the rock record. Because these types of layers are easy to
recognize, they help geologists relate rock formations in different geographic areas
where the layers are exposed. The layer of rock or sediment used as a marker in
this way is called a key bed . Using the principle of superposition, geologists know
that the layers above the parent layer are younger than the layers below it.
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What is the geologic time scale?

Geologists have developed a model of the Earth's history from its formation 4.6
billion years ago to the present called the geologic time scale. Time units on the
geologic time scale are thousands and millions of years. This scale helps to relate
rock units across countries and continents and to provide a standard model and
vocabulary for describing geologic time.
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